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South Pacific Ocean.-Of the scveral cyclonic. dis- 
turbances reported in the South Pacific Ocean during 
August, only one of any significance occurred. This w-as 
a depression off the cortst of Chile that appeared on Aug- 
ust 20 and which until the 23d occasioned moderate to 
whole gales, with accompanying heavy snow and rain 
squalls. The Danzig S. S. &d*Inin, Capt. TJ. Schroeder. 

Ruenos Aires to San Pedro, came within ita influence on 
the 20th. Mr. F. Hesse, third officer, reports that the 
lowest pressure observed was 28.78 inches, 0ccun-h at  
4 a. m. on the 20th in the Straits of M ellan. h e  
wind at  the time of lowest pressure was W. "a y N., force 
7-8. By the 23d the gale had increased to force 8-10 
from the southwest. 

5g/- 3-66 c73) DETAILS OF T H E  WEATHER IN T H E  UNITED STATES 
GENERAL CONDITIONS 

The feature of the month was the very pronounced 
excess in precipitation over the upper Mississippi Valley 
and a much less excess over North Pacific Coast States. 
northwest Texas. and port.ions of the New En land nnd 
Middle Atlantic States. This 
fact may or may not be significant of a return to normtd 
rainfall in those regions that have experienced a sliortngc 
in the last few months. 

Temperature was uniformly &ore norninl in thr South 
and in a less de ree in some portions of the North. (Sce 
Chart 111.1 

(See inset on Chart I 5 .) 

T f e usual details follow. 

CYCLONES A N D  ANTICYCLONES 
By 'iv. P. DAY 

There were few well-defined cyclonic disturlmices 
charted over the United States during the month, thc 
interchange between polnr and equatorial air being 
evidenced in most cases by a line of discontinuity sepnrat- 
ing the northerly from the southerly winds in n trough of 
lower pressure moving eastward across the country. 
Within these troughs local areas of diniinished pressurt? 
gave some evidence of c clonic circulntion and t,heir dnv- 
to-day movement coul (9 be charted: but, at  all timcs tile 
great t.rouglls of which these low arms were a part. werc 
t.he important features of t.he weather c1iart.s. 

On the other hand, over the nd'acent ort,ion of tlie 
htlantic Ocean two tropical cyclones Seveloped and 
reached hurricane intensity. .I detailed description of 
these two s toms is given under the section devoted to 
storms and weather warnings for the Washingt.on Forc- 
cast District and also under tho section headod ' I  North 
Atlantic Ocean.'' 

The high-pressure areas were most,ly of the Alberta 
type, and were, as a rule, quite regiilar in movement and 
persistent ns individual nreas. 

FREE-AIR S U M M A R Y  
By V. E. JAKI., NIeteorologist 

Tables 1 and 2 well represcnt tho uppw-air conditionr 

were on the whole of nlniost negligible value. Further- 
more, the record shows wlint is not revealed in the tables, 
that, with not many iniportant exce tions, the conditions 

averages for the month. $his equable condition of the 
upper air naturally resulted from the lack of cyclonic 
activity during the month. (See Cyclones and Anti- 
cyclones above.) 

Considering first the temperature, it  is apparent that. 
the lapse rate was of about normal value at all stations; 
conse uently the slight departures in temperature that 

h , l e  change. Tgerefore Chart 111, this REVIEW, 
showing for the surface slightly cooler weather than 
normal over northern sections and. slightly warmer 
weather over southern sections, applies as well to the 
upper air tor sections east of the Rocky Mountains. 

revailed at  the sis nerological stations during the 
As will be noted, the departures from normal 

on individual days were ractica B y the same as the 

revai 7 ed on the vound extended vertically w-ith but 

1telat.ire humidity was quite uniformly normal or 
close to normal at  all elevations at  the various stations, 
which, combined with approsimately normal tempera- 
tures, gave vapor pressures that- were also about normal. 
ns the computed results show in Table 1. However, thc 
tlepnrt.ures from normal in rclative humidity and vapor 
pressure, unless of pronounced magnitude, are of little 
si.gnificunce! iiiasniucli as the va or content of the upper 
nir ciin change rapidly, while the K -ite flights, on which the 
tirernges are based, are usually niade in fair weather. 

Wiiids. as shown b both kite and pilot-balloon obser- 

volocity, the usual direction for the greater portion of the 
count.ry being from south to west. An a proximate 
allocation of the normal winds for the mont R would be 
about. soutliwest for the nliddle valley region and about 
west for the eastern portion of the count.ry, with a eneral 

An iniporbaii t osception, howevcr, in the prevalent 
winds for t,he month is noted at  Due West, where there 
wns R dec.idcd nort,herly tendency at moderate and hi h 
clerat,ions, in marked cont.rast to normal westerly win fi s. 
This clcviution from the nornial direction at  Due West 
may he a.t t.ribut,ctl to the unusual pressure clistribution 
prwnlent over t.ho southeastern portion of the country, 
where t hc nominl Auvust condition of high pressure 
cstentling froni the Atkintic and diminishing westward 
was cons icuously absent durin the greater portion of 
the niontfii. (See Storms and T 5 eather Warnin , New 
Orlenns Fortwnst District, p. 411-412.) A t  Key #est and 
&in Juan, htilloon ohssrvations showed resultant winds 
from nn eastcrly direction at  all altitudes, which probably 
reprosen ts tlic? normal wind condition at, those stations. 
Ihsterly upper winds were observed also at many other 
stcitions (esrept the more northerly ones), particularly 
in tlie latter ortion of the month. Such occurrences of 

iissociated wit.h t.oo low velocities to show an appreciable 
easterly component in the monthly resultants for any 
1 erol. 

vations, were genera T ly about normal in direction and 

t.entlency towarcl veering soinewhat with a k titude. 

easterly winc r s, however, wera too infroquent and were 

at number of instances of high velocity observed in 
two-theodolite ilot-balloon observations are recorded. 

woof they give that such velocities actually occur quite 
!requently, as the acceptance of such observations is not 
de eiident on confidence in the normal behavior of the 

dispute the existence of high velocities aloft on da 
when, from the surface barometric gradienh, low ve 7 o- 

instancos of high relocities observed during O'ltrtandiT tlie mont 
cities to great depth iniglit be construed. 

by the two-theodolite method are as follows: On the 4th, 
I h n d u l e  diowcd in a two-theodolite observafion, a 
wind increasing froni 0.6 meter per second on the ground 
to 38 meters per second a t  9,500 meters altitude: and on 
the gtli, a wind velocity of 3 meters per second on the 
ground, increasing to 40 meters per second a t  8,000 
meters. altitude. Broken Arrow, in a two-theodolite 
observation on the 25th, showed a light wind averaging 

The valuo of t P lese observations lies in tho undeniable 

ha r loons. Moreover, such observations prove beyond 
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about 4 meters per second extending up to 8,000 meters, 
above which there was a steady increase to 32 meters per 
second at 11,500 meters. On the same day (25th) a 
two-theodolite observation made a t  Groesbeck, 300 miles 
to the south of Broken Arrow, showed light winds from 
the ground to the upper limit of the observation, 14,000 
meters above sea level. Incidentally, this record gives 
Groesbeck the distinction of obt.aining the highest two- 
theodolite observat,ion made during the month a t  any 
station, and showed an ascensional rate reniarkably close 
to the adopt.ed standard for single-theodolite work. 

A series of two-theodolite observations made a t  Broken 
Arrow on the 18th shows the progressive change in wind 
direction and velocity up to high altitudes, attending the 
approach of a low-pressure area from the northwest. At 
7 a. m. the low-pressure center was a t  Lander and a t  7 
p. m. over Pueblo. The aerological record given below 
18 characteristic of the general t e of pressure chan e 

hi h altitudes, while a t  nearly all altitudes there was a 

ousls with the veering in direction, there was n building 
up in wind force, the increase apparently pros 

toward the middle alt,itudes, unbil at t,he last observat,ion, 
there was a substantial increase in wind strength through- 
out the column, as compared with that shown in the 
first observation. The d a h  are given in the following 
table : 

represented b this low. The win %I veered with alt,itu 5 e 
from southery r on the ground to northwesterly in the 

we 5 1-defined veering in direction with time. Siniultane- 

from both ends, i. e., from aloft and near the aressin% groun 

I 7n.m. 
- 

Altitude 
m. s. 1. 
(metml D i m  

tlnn 

- 
Veloc- 

ity 
(m. P 

s.1 - 
6 

11 
12 
10 
8 
2 
2 
3 
3 
3 
3 
3 
4 
4 
7 

10 
14 

_____. 

--- 
I 

l l a .m.  I 1:43p.m. 3:26 p. m. 

Dlree 
tian 

gqe. 
m. 
S. 
S. 
ssu. 
8%w. 
SIR. 
W. 
W. 

W. 
W. 

11I1W. 
wnw. 

wnw. 
WnW, 

wnw, 

wnu.  

nw. 

wnw, 

wnw. 

8 
9 

10 
10 
11 
11 
7 
R 
9 
8 
8 

10 
11 
9 

12 
10 
15 
15 
17 
15 

_ _  .. 

618 p. m. 

Direo 
tion 

S. 
S. 
8. 
S. 
SSW. 
FSW. 
SW. 
W. 

uw. 
wnw. 

nw. 
nw. 
nw. 
nw. 
wnw. 
wnw. 
wnw. 
WnW. 
. - - - - -, 

- 
Pcloc- 

ity 
(in. p. 

S.) 

9 
11 
12 
13 
11 
10 
8 
8 

10 
11 
1z 
11 

12 
12 
14 
12 

; 

_ - - _ _ -  ___- - -  
_- - 

A series of kite flights made at  Drexel on the 14th 
shows the se uence of meteorological conditions during 

storm. At 7 a. m. of this ate, corresponding in time 
with the first observation, Drexel was in front of an 
extensive area of low pressure consisting of a number of 
more or leas well-defined centers. By 7 a. m. of the 
15th, Drexel lay to the sout.heast of the center of a small 
area of low pressure. The aerological record shows at 
first a rise in temperature at  most altitudes, and then a 
moderate fall, the fall a parently occurring at progres- 
sively *hi her altitudes. 8oincidentally with the deepen- 

highest humidity rose in altitude, the last flight giving 
a record of 94 per cent at  2,780 meters altitude [not 
shown in table]. It, can be plausibly inferred that a 
deep column of moist air having an adiabatic lapse 
r4te was eventually built up by thls process, from which 

2 a period of a B out 16 hours receding a severe thunder 

ing of t E e column of f a l l 4  temperature the point of 

rain necessaril followed. The surface meteorological 

but that the heaviest rain ell during a brief period w en 
the surface wind, which was generally south, became 
southwest. The circumstance of this brief downpour 
is undoubtedly an example of the underrunning effect 
of an abrupt change in wind direction, typic81 of the 
squall line in the southern portion of some depressions. 
Temperat>ures, humidities, and mind directions for this 
series of flights are given in the following table: 

P fl 
record shows t E at  rain be an soon after the last fli ht, 

-_ ;-I- 
396- _ _ _ _ _ _  16.9 I 82 
500 ___.___ 17.01 81 
1 .m - - _ _ -  19.5 79 
1. 500-.... 1 16.7 I 93 
2.OOO _.___ 16.4 I 45 
2,m _..._ 12.9 , 49 
3, ooo...-- 9.3 I 53 
3,500..--- 5.8 ! 58 

s. 25.0 72 

S W .  20.5 80 

wsw. 15.5 53 
wsw. 14.3 48 

wsw.( wsw! 10.9 7.6 51 53 

s. 24.2 I 73 

sw. l a 3  89 

- - - - -I -. - - - - ,  - - - - -. 
- . I i  - 

Wine 
lirec 
tion 

- 
S. 
S. 
w. 
ssw. 
sw. 
sw. 
SW. 
SW. ._._ 

I 

9 p. m. 9p. m. 
I l l  

27.7 
26.9 
23.1 
19.2 
17.2 
12. 2 
9.8 
7. 1 
4. I 

I . , , ,  . .. . . . _ _  - . - 
TABLE 1.-Frea-air tettrpcratztres, relatitle 11 itrtiidities, and vapor 

pressiires diiring August, 1924 
TEMPERATURE ("C.) __ - .- - 

2 i . i  4-0.8 24.0 $0.2 
a 7 + a 7  2 3 7 + 0 . 1  

23.7 M . 6  19.7 0.0 
B . B - k O . 8  l8.3+0.l 
21.7 +a# ie.9 +az 
20.54-1.1 15.4i-O.l 
18.0 +i.s 13.1 + a 5  
15.3 +i.s 10.1 +ai 
10.r 4-21 4.7 0.0 
7.0 +1.9 _ - _ _ _ _ _ _ _ _ _ _  

i 8  M . 6  2115 $0.1 

13.0 +20 7.0 -0.3 

_ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

721 
J-. 
.w 631 
4 
57 
54 
51 
50 
53 
45 
49 
47 

._-_- +zl 
-4 -lI 

+1 

-1 
t;J 

11 
-5  -:;I- -10 - 

+1 651 
+1 _ _  

0 
-1 
-3 
-4 
-ti 
-2 

0 
+6 

+lo 
+5 

_ _ _ _  _. 
64 '  
60 
58 
55 
55 
5s 
52 
53 
51 
49 
46 
44 

71 

0 6 8  
0 6 8  

-2 57 
-2 55 

0 61 
-1 49 
+1 42 
+1 35 
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TABLE 2.-Free-air resultant winds (nr. p .  8.) during August, 1094 

RoyalCenter Ind. (a me&) Due West, 8. C .  Ellendale N. Dak. 
(217 meters) (444 deters) 

Broken Arrow, Okla. Drexel. Neb.  
(233 meters) (386 meters) 

-- Altitude. I 

T H E  WEATHER ELEMENTS 

By P. C. DAY, Meteorologist in Charge of Division 

PRESSURE ANI) WINDS 

The distribution of the at,mospheric. pressure during 
August, 1924, showed no important deviation from that 
usiially prevailing during t.he summer months, save for 
the large number of slight cyclonic depressions that per- 
sisted over the lower Missouri ant1 upper Mississippi 
Valleys, particulailp during the first decade. These 
usually develo ed only slioht resswe gradients, but 

rain3, and, as a rule, pursued short courses toward the 
upper Lakes, where they mainly disappeared. Slight 
barometric depressions were rat,her frequently observed 
over the southwestern districts, but these likewise usudly 
developed litt,le strengt,h, pursued short, courses, and 
brought but little precipitation to those districts. 

The antic clones of the mont,li, as in the receding 

culation, and, though they developed little promincncr. 
pursued rather definite courses across t,he countr . 
than normal over the Pacific Coast States, in port,ions of 
the lower Mississippi Vdley, and alon t.he west Gulf 

sure was mainly less than normal. 
Compared with the preaedin mont.11 t,he average 

pressure was less in pract,ir.ally 9 parts of t,he country. 
only a small area over t.he extreme Northe@,, including 
the Canadian Maritime Provinces, having averages 
mat.erially higher than those of July. 

Due to the absence of iniportant cyclones or anti- 
cyclones the wind circulation was mainly moderate, and 
such high winds as occurrecl were usually associated with 
thunderstorms, except along the immediate Atlantic 
coast where some high.winds occurred on the 25th and 
2Gth in connect,ion wit;h a tropical storm that moved 
northeastward near the coast during that period. This 
storm was particularly severe along portions of the coast 
from New Jersey to southern New England. At Block 
Island it was reported as the worst summer st,orm ever 
ex erienced at  that place, and other points in the vicinity 
s&ered severely from the wind and high waters. 

The prevailing wind directions were mainly from south- 
ern points over the Great Plains and to the eastwnrcl. 
save over the more northern districts where they were 
from the west or northwest, Elsewhere they were 
yariable, as is Uwal. 

were att,ended E y frequent &un Ip erstormu, 1oca.lly henry 

July, were t z e dominant fen.t.ure of the-atmosp K eric cir- 

The average pressure for the month was slight. i? y liiglicr 

coast. Elsewhere, including Canada, t f e average prrs- 

TEMPERATURE 

The important feature of the temperature distribution 
during the month was the continued cool weather over 
the north central districts, which had perqisted with 
inore or less constancy from early in May until about the 
end of t.he second decade of August. 

cool 

over the Plnteuu and facific Coast States, but it was 
mainly warm in t.he central valleys and Southern States, 
tlic eriod being particularly warm in the central and 

The week ending August 12 wits cool throughout over 
ncarly all dist.rict,s from the Great Lakes and middle 
Mississippi Valley westward to the Pacific, but the tem- 
peratures hi her than normal continued in the South, 

eastern distnct.s, the maximum temperatures rising 
above loo', t,he hi hest for the month, in portiom of the 
Middle Atlantic. 8tates. The week ending August 19 
continued cool over all northern and most central dis- 
tricts, the week being decidedly cool, 6' to 9' below nor- 
mal, from the northern Plains eastward to the Great 
1,akcs unci Ohio Valley. Warm weather continued 
tluring most of this period in thc South, particularly from 
Textis and Okldioma weshvard to Colorado and eastern 
Arizona. 

The cool weat,lier that had peivisted for so many weeks 
over much of thc c.entra1 m d  northem portions of the 
country from the Rocky Mountains eastward termin- 
nted near the end of the second decade of the month, and 
the average temperature for the week ending August 26 
was above normal over practically all districts from the 
Rocky Mountains eastward, the period being unusually 
warni over the central and southern Rocky Mountains 
mcl thence eastward to the Ohio Valley and Middle Gulf 
States, where locally the highe5t temperatures of the 
summer were observed and in some cases the highest ever 
observed in August. From the 26th to the end of the 
inonth the temperature was mainly abovenormal through- 
out, save for the last day or two, when cool weather over- 
spread the Northwest.. Over portions of t,he Atlantic 
coast this period was 1oca.lly the warmest of the summer, 
and likewise in the interior valleys of California, where 
some damage to drying fruit resulted, part,icularly 
raisins. 

For the month as a whole the temperature averages 
were below or only sli htly above normal from the Great 
Lakes westward to l6ashington and Oregon, and over 
central and southern California and apparently over all 

The first few days of the month were distinct.1 
from the upper Mississi pi Vdley eastward imd li l ewise 

sou t R ern Great Plains. 

xnd decided K p warmer weather overspread the more 


